This survey was conducted in all 28 New Zealand District Health Boards with a response rate of 100%. The Clinical Directors of Departments of Anaesthesia were asked to quantify their current anaesthesia service delivery and to assess their workforce level. Over half of the District Health Boards reported understaffing, fifty percent occurring in hospitals of provincial cities or towns with an inability to attract specialist anaesthesia staff. Financial constraint was the other main reason for understaffing.
Recently, anaesthesia staff shortages have been highlighted as one reason for failure of delivery of surgery to New Zealanders. It is of intense public and media interest since having a surgical procedure is seen as definitive treatment/cure for many people who can only afford it through the public hospital sector. Similarly, counting the number of operations is an easy indicator to assess the performance of the District Health Board or the success of governmental policy.
In the hospital, many variables need to be coordinated to promote efficient functioning of the operating theatre suite and hence delivery of surgery. These include the following: employing, by the District Health Board, a sufficient number of anaesthetists to meet the fluctuating demands of the hospital; having the correct mix of anaesthetic skills for the range of work provided by the hospital; attaining the correct mix of skills for the operating team as a whole (anaesthetists, surgeons, nurses, technicians, orderlies, patient service attendants, clerks etc); availability of equipment needed for each case; and the presence of patients suitably prepared for their surgical procedure.
Not surprisingly, prediction and management of the future health workforce is difficult. Training of any health care professional encompasses substantial time-four years for a registered nurse, four years for a physiotherapist, six years for a junior doctor and thirteen years for a specialist doctor. The response time for increasing the number of health workers cannot be immediate. Added to this are the effects of changing expectations of future generations of health care workers, societal and governmental policy changes, changing patterns of disease, medical and technological advances, and changing demographics of the population, all influencing the nature of the health care workers that should be trained.
Therefore anaesthesia medical workforce planning, as for any professional group, is fraught with problems. Counting the number of anaesthetists and making correlations with number of operating theatres, number of surgeons or size of the population is a superficial assessment of anaesthesia workforce requirements. Evaluating the current staffing and level of anaesthesia delivery is a more useful starting point and best achieved from the perspective of the Departments of Anaesthesia as the hub for clinical delivery of anaesthesia, intensive care, acute and chronic pain management, pre-operative assessments, inter-hospital and intra-hospital transfers and so on.
The aim of this study, based on a model established in 1997 by Baker 1 , was to assess the demand for anaesthesia services in New Zealand and the mix of staffing in the Departments of Anaesthesia used to deliver it. From this data, attempts are made to quantify future anaesthesia workforce numbers.
METHODS
A questionnaire was sent out to all anaesthesia Clinical Directors of District Health Board hospitals in June 2003 and re-sent in September 2003 to those departments which had not replied. The private hospitals were not surveyed. The letter accompanying the questionnaire emphasised the need to collect current, accurate, grass roots information on the anaesthesia workforce to support any discussion, concerns and possible solutions the anaesthetic profession may have with governmental and nongovernmental organizations on future anaesthesia workforce planning.
There are 28 District Health Board Departments of Anaesthesia in New Zealand and 28 replies were received, giving a response rate of 100%. The questionnaire was divided into five sections seeking information in the areas of departmental workload, senior anaesthetic staffing and retention, nurse anaesthetists and anaesthetic trainees.
RESULTS
increasing workload but the department would be able to recruit additional staff if allowed to do so.
Of the remaining twelve departments who deemed they had adequate anaesthesia staffing, three relied on locums, two had recently increased staffing after their District Health Board recognised the need to cover an increasing workload and one Board contracted to a private anaesthesia company.
In total, there were 347 full-time equivalent senior anaesthetic positions filled in New Zealand. Each Clinical Director was asked to provide an estimate of the ideal number of full-time equivalant positions required in their District Health Board. The ideal total estimate was 392.14, giving a perceived shortfall of 45.14 positions. This indicated an 11.5% (range 0 to 33%) shortfall in anaesthesia staffing in New Zealand public hospitals. Nineteen (68%) Clinical Directors felt that any additional anaesthetic positions could be filled if advertised. The other nine (32%) felt that any additional anaesthetic positions could not be filled even if advertised.
Types of anaesthetic staffing
Vocationally registered anaesthetists There were 383 vocationally registered anaesthetists of whom 303 (79%) were Fellows of the Australian and New Zealand College of Anaesthetists (ANZCA). The remaining 80 (21%) had other anaesthetic specialist qualifications recognised by the Medical Council of New Zealand as 'vocationally registered in anaesthesia'.
Medical Officer of Special Scale (MOSS)
MOSS is a senior doctor with anaesthesia experience but who has not attained Medical Council of New Zealand standards for vocational registration in anaesthesia. In this survey, there were 26 doctors employed as MOSSs in 14 (51.9%) of the hospitals fulfilling 23.05 full-time equivalents (6.6% of the anaesthesia workload).
Four Health Boards employed MOSS anaesthetists as it was considered that their level of training and experience was appropriate for the type of work required-all these hospitals were in small provincial towns. Furthermore these hospitals felt MOSS anaesthetists were more likely to make a long-term commitment compared to vocationally registered anaesthetists who often worked on a temporary basis and resulted in constant staff turnover. Three departments employed MOSS anaesthetists on a historical basis and indicated the positions would be filled by specialist staff in the future.
Six other hospitals were using or considering using 
Staffing of departments
Sixteen (57.1%) departments indicated their staffing requirements were not being met by their respective District Health Board. Eight attributed the problem to an inability to attract suitable applicantsall these affected hospitals were in provincial towns or cities. Five departments indicated financial restraints in their Health Board hindered their recruitment of staff. One Board had not kept pace with MOSS positions for trainees completing their final year in anaesthesia training (Provisional Fellowship year) or for those requiring employment whilst completing other components of their anaesthesia training other than training time.
Overall, fourteen (50%) departments did not envisage MOSS anaesthetists having a place in their future staffing while nine (32.1%) did, and four (14.3%) considered it a possibility. One did not respond to this question.
general Practitioner (gP) anaesthetists There were only two gP anaesthetists practising anaesthesia in New Zealand. They were employed in different District Health Boards for a total of 0.7 fulltime equivalents (0.2% of the anaesthesia workload).
Twenty (71.4%) Health Boards did not envisage gP anaesthetists having a place in their future staffing whilst two (7.1%) did and three (10.7%) thought it a possibility. Three (10.7%) did not reply to this question.
Nurse Anaesthetists
Only one of the 28 District Health Boards felt nurse anaesthetists had a role to play in their future staffing. Many departments were concerned that the presence of nurse anaesthetists would be detrimental to medical anaesthesia specialist recruitment to their hospital and trainee recruitment to the speciality.
Staff Turnover
Ninety-one specialist anaesthetists and four MOSS anaesthetists (a total of ninety-five staff) had left departments over the previous five-year period (January 1998 to December 2002). This resulted in a national average annual turnover of 19 senior anaesthetists per year.
Twenty-nine of the 95 (30.5%) retired, whilst 29 remained working in anaesthesia in the same city or town. Twenty-four (25.3%) had gone overseas. Other reasons included one death, three had career changes and three returned to general practice.
Recruitment of overseas specialists
Eighteen departments cited as barriers to recruitment, the inability of overseas specialists to fulfil the Medical Council of New Zealand medical registration requirements, as well as difficulties experienced in adapting to the New Zealand work environment including language and cultural differences. Four Clinical Directors indicated that poor salary packages were detractors to recruitment. Three commented that the small size of their hospital and absence of anaesthesia trainees were discouraging factors. Four Clinical Directors reported no issues with recruiting overseas specialists, though one commented that they had no need to seek overseas specialists.
When asked whether relaxing registration requirements of the Medical Council of New Zealand would aid recruitment, 18 of the 27 (66.7%) Clinical Directors who replied to this question said 'No', five (19.2%) said 'Yes' and four (15.4%) were unsure. A number commented that anaesthetists trained in the U.K., South Africa, Canada and the U.S.A. should gain recognition of their qualification from the Medical Council of New Zealand with greater ease than currently.
Trainees
Ten hospitals were not approved for anaesthesia training by ANZCA and these were the smallest District Health Boards in New Zealand, ranging from two to six operating theatres with an average of 2.6 vocationally registered anaesthetists per department. However seven departments were keen to have trainees. Subsequent to this survey, the largest of these ten departments has commenced taking trainees.
Five of eighteen (27.8%) departments approved for training did not fill all their training positions with ANZCA trainees, due mainly to insufficient applicants or positions being used for overseas trained doctors working towards recognition as vocationally registrable in anaesthesia. For ten District Health Boards (56%), government funding of training positions by the Clinical Training Agency was cited as a limiting factor in the number of positions they could offered.
DISCUSSION
Attaining and maintaining appropriate staffing levels in anaesthesia departments is complex. It needs to take in to account a number of competing needs involving the following: drive for cost efficiency in the face of the ability to cope with fluctuations in workloads; rapid availability of extra personnel to deal with emergencies; increasing complexity of surgery; an ageing population with increasing co-morbidities demanding high skill levels from the anaesthetist; and the need to predict future workforce needs well in advance due to the lengthy training time.
This 2003 survey found that departments of anaesthesia in New Zealand employed 383 vocationally registered anaesthetists, 26 MOSS anaesthestists and 2 gP anaesthetists, resulting in a total of 411 anaesthetists working the equivalent of 347 full-time equivalent positions. A small number of anaesthetists could have been employed by more than one District Health Board and therefore counted twice in the collected data. Based on the responses from all 28 Boards there was a shortfall of 45.14 full-time equivalent (11.5%) positions/vacancies (or about 52.2 anaesthetists). The addition of 52.2 anaesthetists to the workforce of 411 gave a total national anaesthetic requirement of 463.2 anaesthetists.
The Medical Council of New Zealand 2 at the end of March 2003 had approved 468 doctors to be vocationally registered in anaesthesia. From these Medical Council statistics there were 85 (18.2%) vocationally registered anaesthetists who did not appear to work in public hospitals. Presumably, they were either working solely in private hospitals or not working in anaesthesia at all. The future growth of private healthcare facilities would significantly impact on the workforce equation and the resulting anaesthesia workforce numbers required. The anaesthetists not working in public healthcare facilities could theoretically fill all the current anaesthetic vacancies (or shortfalls) in the public hospital system.
The New Zealand anaesthesia workforce has been previously studied in the 1970s 3 , 1980s 4 and 1990s 1 . The most recent data 1 prior to this study was collected only from hospitals approved by ANZCA for specialist training resulting in 16 New Zealand hospitals and 31 Australian hospitals participating in the questionnaire. All 28 District Health Board Departments of Anaesthesia in New Zealand participated in this current survey, which included 18 Departments now approved for specialist training by ANZCA, as well as 10 other non-training departments. Applying Baker's formula for workforce needs 1 for 2003, New Zealand required 467 anaesthetists based on a population of four million people, virtually the same number as vocationally registered with the medical council at the time. The formula is based on workforce postulates derived from Baker's survey and his utilization of the Australian Medical Workforce Advisory Committee data that one in nine of the population required an anaesthetic per year, each anaesthetist on average anaesthetized 1000 patients per year and adjusted for 5% of anaesthetists working less than or equal to half-time. This gave rise to an anaesthetist to population ratio of 1:8,500.
The present survey found that of the total anaesthesia workforce (411 anaesthetists), 15.6% were working less than or equal to half-time whereas Baker 1 had made the assumption of 5% of anaesthetists. It also showed that the average number of cases per full-time equivalent per year was 738.3 (Table  1) , approximately 25% less than the figure used by Baker 1 . Baker had considered that the average number of anaesthetics per anaesthetist per year was likely to decrease in the future as a result of longer surgery arising from new and more complex surgical techniques and the increasingly ageing population. Readjusting for these current workforce data means that New Zealand would require 696 anaesthetists. This results in a deficit of 228 vocationally registered anaesthetists and an anaesthetist-to-population ratio of approx 1:6000. Therefore the number of anaesthetists required in New Zealand in the new millennium appears to range from 548 (463.2+85) to 696. The theoretical deficit ranges from 80 specialists (at best) to 228 (at worst).
ANZCA conducts regular workforce surveys of its Fellows. A survey of the 359 New Zealand Fellows in November 2001 5 with a 70% response rate showed that since 1994, the male-to-female ratio of the anaesthesia workforce remained constant at 82% male to 12% female. Two hundred and seven Fellows (82%) worked full-time with an average of 8. On average, the ANZCA training program produces 27 new specialists in New Zealand per year 6 . Eighty per cent have the intention of working as specialist anaesthetists in New Zealand 6 . This results in 21.5 specialist anaesthetists entering the New Zealand workforce each year, which is in excess of the turnover of 19 anaesthetists per year as reported in this survey. This apparent excess may yet fail to redress the current deficit quickly enough, or provide a buffer for any future increase in demand for anaesthesia services or for the increasing number of retirements expected in the next few years. Data from the November 2001 ANZCA workforce survey 5 showed the average age for New Zealand Fellows to be 46.6 years. Only 9% of the Fellows were older than 60 years, whilst 91% were younger than 50 years of age. The average age of retirement is expected to be 65.9 years.
It is reasonable to assume that the percentage of anaesthetists working part-time will continue to rise. Other impact factors include the following: the changing nature of the workforce with increasing numbers of women in medical practice, a general desire to reduce working hours or take early retirement, the movement of anaesthetists into private practice as a result of a widening gap between incomes in private and public medicine, other health professionals working in the area of anaesthesia and the increasing medicolegal concerns.
There are areas of increasing anaesthesia involvement outside of the operating theatre including acute and chronic pain services, pre-admission clinics, radiology, inter-and intra-hospital transfers, high dependency and intensive care services, cardiac and trauma call teams and hyperbaric medicine. Nearly a third of locations where anaesthesia is administered lie outside the traditional surgical operating suite ( Table 1) . Future requirements for anaesthetists cannot be calculated on the number of operating theatres alone as in the past. The sudden delivery of extra government funding in order to deliver more surgical services and ever-changing health prioritization further muddies the water.
Future government policy and funding will determine whether new specialist anaesthetists will remain in New Zealand. It will also influence junior doctors' career choice, depending on anaesthesia's perceived status in the eyes of colleagues and the general public, along with the ability of New Zealand to stay abreast of international medical advances and involvement with research. As there is a 13-year lag in training from a first year university student to a specialist, a proactive approach (projecting at least a decade ahead) needs to be adopted in anaesthetic workforce management. Numerous factors support the training numbers being maintained or even increased.
Alternative healthcare providers are a possible solution to workforce shortages. MOSS and gP anaesthetists are models which have been or are being used, though currently in low numbers in New Zealand. In total, the two groups provide only 23.75 full-time equivalents. Nurse anaesthetists or non-medical anaesthetists are models not used in New Zealand and would require prior study into the impact on the current infrastructure of the delivery of anaesthesia services if they were to be introduced. Again there would be a considerable lag time in its implementation. The effect on medical specialist recruitment is unknown but considered by many as likely to be negative.
In conclusion, the delivery of anaesthesia in New Zealand is by a highly trained medical specialist workforce that has been built up over a number of years to provide a high standard of care for patients. Like other professional groups, difficulties with recruitment are higher in smaller cities and towns as these do not hold the professional attractions of the larger metropolitan areas. The total number of personnel required to work in these centres is small but vital in the ability to deliver health care to the area. Interpreting and weighing all the factors discussed into future workforce requirements for anaesthetic delivery is an extraordinarily difficult process. Thus close and regular monitoring of anaesthesia requirements and therefore workforce numbers is crucial to ensuring an adequate rate of expansion of the workforce to tackle any shortfalls, retirements and future demands.
